Experimental sensitization to subtilisin. I. Production of immediate- and late-onset pulmonary reactions.
Four experiments were undertaken to explore the nature of pulmonary sensitivity which may result from inhalation of subtilisin aerosols. In the first study, immediate- and late-onset responses were identified. Groups of guinea pigs were exposed to atmospheres containing 0.15 to 15 mg/m3 bacterial subtilisin for 15 min/day on each of 5 consecutive days. Following an exposure-free period, reexposure to subtilisin at 1.9 mg/m3 for 20 min resulted in pulmonary responses characterized as "rapid shallow breathing." In some cases, reactions were severe and resulted in respiratory anaphylaxis; in one case, it was fatal. These responses usually occurred during the inhalation challenge or within 1 hr of challenge. However, late-onset reactions, maximum at 3-6 hr postchallenge, were occasionally observed. Results from the second series of experiments indicated that pulmonary responses were most prevalent in animals initially exposed to high concentrations of subtilisin (greater than 0.15 mg/m3) whereas no responses were observed in animals which had been exposed to 8.3 X 10(-3) or 41 X 10(-3) mg/m3 subtilisin. A third study indicated that exposure to 1.9 mg/m3 subtilisin for 20 min could result in pulmonary hypersensitivity. Additionally, when animals received subtilisin exposure on Days 1-5, pulmonary responses were equally severe whether elicited by inhalation challenge on Day 10 or on Day 17. Lastly, long-term exposure of animals to low levels of the enzyme did not result in any cases of pulmonary sensitivity even though the total cumulative exposure received by these animals when administered over a short period of time regularly induced sensitivity. The identification of a "threshold" concentration for sensitization in this animal model implies that it should be possible to recommend a safe industrial exposure level to subtilisin and thus prevent sensitization of exposed workers.